University of Nebraska Medical Center

DigitalCommons@UNMC
MD Theses

Special Collections

5-1-1932

Treatment of acute empyema
Floyd C. Nelson
University of Nebraska Medical Center

This manuscript is historical in nature and may not reflect current medical research and
practice. Search PubMed for current research.

Follow this and additional works at: https://digitalcommons.unmc.edu/mdtheses
Part of the Medical Education Commons

Recommended Citation
Nelson, Floyd C., "Treatment of acute empyema" (1932). MD Theses. 225.
https://digitalcommons.unmc.edu/mdtheses/225

This Thesis is brought to you for free and open access by the Special Collections at DigitalCommons@UNMC. It
has been accepted for inclusion in MD Theses by an authorized administrator of DigitalCommons@UNMC. For
more information, please contact digitalcommons@unmc.edu.

1:'LvYl) t.i. N.l!.iL;;)vN

'iVe

do not know or have any knowledge today when or'

where empyelila -,vas first recognIZE:(i an 0. how it was treated, If treated it was at all. However it is genera]y
thought to have first been treated by the_:wandering
physicians amoung the Arabians. 'l'hesephyslclans left
no records of their works and we only know of them
from the writings of later historians. We Know of the
school of 4lexandria; and the first definite knowledge
we have of anyone treating empyema IS that orl.paulus
of

A~g~na

historians

who is thought to be of this school. SOme
cla~m

that he lived in the fourth century

and others say the seventh century.

~vidence

seens to

support the latter belief. Knowledge of his work is
limited but he is thought to have

be~n

a wandering

physician, tra..veling from country to country,. and we
Know that he employea the actual cautery in treatment
of empyema, and we also know that this was the favorite
method of treatment for various ailments amoung the
Arabians.

In the centuries following, we have no record
until the thirteenth century when!Sa.liceto of Milon
revisea the use of the knife instead of the vautery.
A

s to his application of the Knife to empyema we

have no records but we do know that his pupil, Lan

Franchi of

revived the use of the cautery and

1v~ilon

used it in opening empyema. We do not know, however,
with what success they met in treating this condition.
Kecords also show that 3 vesallus, 1014-1064, performed a successfuLl operation for empyema on Don
Garlos of Aragon in

156~.

Historians do not tell us

what method he used but at this time the actual cautery
seems to have been in vogue and so we can assume he
used this method.
In the lat -" er part of the eighteenth century, V-L e
Dran gives us qUlte a detailed account of how he
operated for eL:lpyema . .He used the knife and made an
lncision about three inches long between the ribs at
Uthe point of electlon, which he locates at the e1ghth
1nterspace in the Jlid axillary line, and whioh he
considered the most dependent portion. He allowed the
pus to escape ana he sometimes used injections, but
only a few at most; he considered this as beeing a
little dangerous. He then dressed the wound w1th what
he called a tent, for the collection of the pus.
fHew1tt in 1876 described his plan of "continuous
aspirationrt as follows. Paracentesis

be~lng

performed

with an ordinary trocar and canula, a rubber tube is
placed througn the canula, into the ei:ipyema cavi ty;
the canula

is

then extracted and the outer end of the

tube 1S attached to a glass tube, piercing the cork
and reaching to the bottom of the vessel containing a
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weak antlseptic solution. By gently raising and lowering the bottle, the cavity is washed out, and by changing bottles the cavity is evacuatea of pus and fillea
with

antisep~ic

fluid.. The cavity becomes smaller and

smaller and fluid less bJ lowering the bottle a little
more each day to increase the amount of siphonage.
b

In 1891 l:5ulau proposed a method almost identical
with that of Hewritt except that he reccornrnendedvwith
i rr {g q h' ()11
lime water through the tube.

.,

In the latter part of the ninteenth century, l:5ryant
used free uralnage. He made an opening withe the scalpel or with a large trocar and canula and the subsequent introduction of a drainage tube or elastlc catheter into the thorax either through the canula or otherwise; and either daily washings of the cavity with a
solution of iodine; (he cites a case ln which this
method was employed and Iour months were necessary
for complete healing), or by subaqueous drainage
which he describes as being carried out in the f011owing manner. Several feet of india rubber tubing is
used and one ena lntroduced thru a canula about four
or five inches into the chest, and as pus comes out
through the end of the tube it

1S

placed under water

The idea of this 1S for the tube to act as a siphon.
rtowever he goes on to state that out of thirty cases
so treated, eighteen imperfect arainages were recorded. He does not tell us what happened to those eighteen
cases, and how they were SUbsequently. treated, nor does
he tell us the mortalit] of these cases, but

1

assume

to believe that these eighteen cases either became
chronic or resulted fataly.
~Lilienthal in 1900 tells us that emptyin~ the chest

by aspiration should not be attempted, since by the
suction, the displaced neattt is forced back too quickly
into its normal position and sudden death from embolic
coagula dislodged from the aorta by this motion are
no t by any means unknown. he go es on
incision which awmitts alr to take

\'0

~he

sa:/ that an
place of the pus

which has been wi""hdrawn alows the heart to return
very gradually with the healing of the wound, to its
proper posltion and renders embolism a i'ar less likely
occurence. His method of operatlng is a s follows.
An 111cision tour inches long is made directly down
over the rib in the region of the posterior axillary
line. if there is space between

~he

ribs, the pleura

is then incised but if not then a section of the rlb

18

removed. Adnesions which would prevent the lung

from com.iag ciown were loosened ana. Cifter the escape of
pus, the cavity was irrigated with warm

5~

carbolic

solution ana. ilJ.Jmediatly rinsed vn th sallne solution.
TWo large

calibere~

drainage tubes were then placed

'with their ends just far enough in the cavity to insure actual drainage. The tubes were then surrounded
WiLh

gauze and covera with a dressing. He did not

believe in SUbsequent irrigations as it broke up adhesions which formed between the viscera..i and parietal
pleura and which would hold the lung iL1 posi tion.
~lve years later, 1905,q~oseph D. tiryant comes

out ana in cOflt8aiction to Lilienthal says that irrigation was dangerous and ought not to be practiced
except occasionly for the relief of foul discharges,
and then with great caution, and when it did become
nessecary, to use normal saline and boric acid solution. He dla not regard simple incision with drainage
with favor as it tended to close and hinder drannage,
however he recommended the use of a non colapsable
tube into the incision. He also

recom~ended

rib res-

ection and some of his results are as follows.
Incision and drainage, a death rate of 33%.

Prima.ry excision, a death rate of

20;1'0'

And in a series

of 467 cases treated by either method the average
mortality was 26%. He also conducted a series of cases
of empyema in childhood and his results are as !ollows.
No. cases Recoveries Deaths

1.

1. Simple aspiration

9

2

7

98

64

14

3.Same after unsuccessful asp.

9

8

1

4. Primary exsection

2

:::;

0

2.

b.

II

incision with drainage

Secondary

II

5

ijI-

This gives an average mortality of 17'/6 but terfs to
support his claim that primary exsection (rib resection)
gave the best resul ts. However we cannot jUdge accuratly from these figures as the no. of cases of exsection
were comparitively small as compared to those of simple
incision and drainage.
t'ollowing these experiments Dr. Bryant de vi sed a
a method of aspiration combined combinea wlth uralnage and at the time of publlshing his worK. 1n 1905
haa used

success~u~

upon the first patient to wich it

was applied. This consisted of an apparatus a s shown
below.

0

22-

The end of the tube projecting beneathe the cushion (a)
~s

passed into the cavity a proper d1stance and the

cushion is placed in contact wi th the ches t wall. 'the
end of the tube is then placed on a syringe and the
liquid withdrawn and followed by sufficient

exh~ustion

of a1r to cause the rubber cushion to f1t closely
enough to the wall of the chest to prevent passage of
air into the pleural uavity. The stop cock is then
closed and the syringe removed. The nozzel of the
rubber bag (b) w:bil.e fully uollapsed 1S inserted into
the open end of the tube and the stop cock reversed.
In this manner aspiration is maIntained as long as the
bag is expanding. 'lihen the bag 1S nearly a1stended it
is removed and cleaned and the proceedure is repeated.
This method he considered to be safer than other
vigorous methods but as unsuited for use in cases
in w:hK:h there was gangrene of lung or abunuant I1br1nous deposits. Also bJi this rnethoa one can detennine
the presence of minute lung perforations as the bag
will not then stay COi.lapsed and a vaccum maintained.
Consequently this method 1S SUlteu for only certain

-

types of cases.
Even though we find such wen as Hewitt in 1876
and Bulau in 1891 and Bryant in 1905 advocating

closed drainage,lOwe find that open operation (rib resection) became the routlne type of operation up until
the tlme of the war, I~nd prior to 1915 nearly every
series of cases of empyema reported showed a mortality
of over :::!O;:b.
/lIn most of the army camps or the Uni ted States aurlng the early part of the influenza epidemic of 1917-18,
pract'caly all cases of empyema were tneated by the then
conventi~mal

method of operation; i. e., open arain-

age as soon as the diagnosis was rLaae of the presence
of infected fluid in either one or both of the pleural
cavities. However the associated mortality was so high
that it was appaL'ent that the OUL"l:'ent lQeaS ot" treatment needed modification. Answers to a questionaire
whieh was sent out to the various camps by the surgeon
general were cOL1piled in March l:ile, ana an average
mortality or 30.:::!;i6 was reported in the cases diagnosed
as empyema. In some of the camps, however, the mortali ty was so high that it approched 90"0 in the operatea.
cases.
Due to these startling results, Drs. Graham and
Bell were appointed

to study the sltuation and to

determine if possible the cause for this high mortal1

ty.

13They

worKed on the principle that the treatment

of acute empyema could not be lnei'Hlegently accompl ished unless the underlying principles of the physiology
of respiration was thov.roughly unaerstooa. •.~s a resul t
of their experimental work and of the clinical observations made ln the
demi c in

l.~q"?-lt;,

milit~rychospitals

during the epi-

deff l:~la te actd1 tion was made to the

Knowledge of the physiology of respiration and certain
well established physiological facts and

princi~les

were reemphysised. As a result of their work, these
authors showed ulearly that the mediastinum calli!ot be

,-

uonsidered to be a structure

dividi~g

the chest into

two cavities entirely lndependant of eauh other in
their pressure relationships, but that it is an unstable partition and that changes in pressure in one
side of the chest are qU1ckly rerleutea, although to
not qUite the same aegree, in the other side, but
that there is an 1nverse proportion between the pressure and resistance due to the mea.iastinum approching
ltS limits of elasticity. However when the limits of
elasticity have been reached, ,the mediastinum does
then act as a definite partltlon, uoncave upon the
side of the greater" posi tive pressure, and does then
protect the opposi te lung

I

rom total collapse. This

is then the explination of the well Known tact that in
a normal belng it is possible to open one side of the
chest widely without immediate fatal results.
'l'here has beea an lnter-esting uuuntroversy arlse
over chis worK, which has unfortunately diverted attention from the

f'unQarr~entally

important contribution

which Dr Uraham ana. his c,:>llegues have made. 'l'hay have
established the fact that in a normal individual any
open wound in the chest wall is followed by a pneumothorax depena.ing in extent upon the size or the openlng, and that a dtfinite embarrassment is caused to the
respiratory mechanism by pressure exertea. upon both
l-~"mgs.

There is however, a large ractor of saftey in

a healthy man, and such an individual may survive even
a large open chest wound. But on the other hand, a
patient very 11

with a widespreati pneumonia may be

laboring under respiratory difficulties as heavy as
he can bear, and any further burdon may be enough to
turn the scale against him. "l:he patients vital capacity
is the measure of his respiratory reserve and is the
result

01"

many factors including the lung tissue avail-

able for aeration, the cardiac strength, thencapacity
of the muscular respiratory machine, and the conection

-

of the resni
torY
Jra
.'
" center. The Datien t wi th DneD..lT;onia
,i.,

..i.

sUf'fers from an active infection, and a large part of
his pulnlOnary tlssue mety be consolidated; fluid accumulations in the pleural cavi ties may be uompressing
otheYareas; cardiae action is liKely to be cOmprOIlll.Sea.
by mechanical conditions within the chest and by the
severe

toxe~ia.

abolic rate

18

~here

is usually high fever, the met-

increased, and there is therefore, an

increa;3ed ueuland for oxygen. The respiratory l1iUscles
C1.re overworked, and the products of their metabollsm
through an increased burdon upon the respiratory apparatus for their elimination.

'tn

the early stages of a streptouoccus broncho-

pneumonia and. empyema, there are no adhesions binding
the layers of the pleura together, and the inflammatory
reaction in the tissues of the mediastinum

1S

not suf-

ficient to stiffen it so that it may act as an unyieldlng partition between the two halves of the thorax.
In pneumococcus pneumonia an empyema, these changes
occur earlier, the pleurae promptly adhere and bind
1..he lung to the chest wall, .thus stabilizing the mediastinum and preventing uollapse when the chest is
openea..
An opening made into the uhest in the early stage

of streptococcus pneumonia ana. empyema results in the
collapse or the lung already compressed by the fluid,
and as themediastinurn has not at this time been stabilised, there is a corresponding compression of the
lung upon the other side. In the sever toxemia of a
streptococcus infection with the w1de spread pneumonia and greatly dimminished respiratory capacity, this
way be sufflcient to cause aeath. It may be possible,
on the other hand, to tide the patient

ove~

this crit-

icle perioa by simpler proceeuures, and the pneumonia
clear up, the vital capacity increase, fever diminish
and the general condition improve so that a more radicale

operatio~l

may be born •

.[I'rom the f or ego ing remarks, i t be comes app aren t ,
therefore, that 1m acute streptococcus empyema, especi81ly if areas of pnewl10nia 1n one ot both lungs
are present, an operation, as immediate rib resection
which produces an open pneumothorax, should not be
done, and there remains either one of two pr9ceedures.

1., repeated aspiration, or, 2, a1r tlght continuous
arainage with negative pressure.
IS;'heoretically, the early es tablishment of continuous drainage with negat1ve pressure should have the
advantages of Keeping the pleural cavity relatively
free from liquid eXUQat and organisms, of aiding the

expansion of the lungs as well as of avoidlng an open
pneUluothorax with its attendant dangers. PracticaJ,ly,
however, it seemes aoubtful if the results are appreciably any better than with the method of repeated aspirations.

~here

is also the addltional risk, even tho it

lr.ay be slight, that a delirious or unmanageable patient
Hlay by interferance with the apparatus or the drainage
tube allow air to enter h1S pleural cavi ty and may suffer from the effects of an open pneumothC}rax before it
can be uorreuted. This danger 1S one of the considerations which d.etered the empyema cOInL1:ksion rl.·om adopting as a r'outine the early establishment od an early
continuous drainage with negative pressure. There 1S
also the additional Iact snown by the empyema comnission that 13% of the cases they observed of streptococcus empyema recovered merely with repeatee. asp1ratians, and Dr Stone who was in charge at Tort
Kansas., reportea that

ll.3~

~iley,

ot nis uases recoverd by

aspiration alone and without ODeration.
rlowever it has been recognized that repeated aspirations are not without danger. It is possible that
the. point of the needle may penetrate the lung and
in~oculate

virulent organlsms uirectly into the lung

substance and cause abscess

:ror~r,a

tiona

If early continuous drainage is to be carried out

'\

the simplest possible proceedure should be carried out,
as for example, some one of the mel1tods which are based
upon the principle of the insertion of a drainage tube
thru a canula between 1:,ha ribs Wl th the la tar \1;i thdrawal of the canula.
If the method of repeated aspirations followed by
a defered operation is to be used, then an important
lssue to decide is when to operate and what type of
operation to .parform.,6However the decision as to v,hen
to aperate is not difficult, and it is doubtful

~hether

days one v,ay or the other would make much difference.
The most conveniant criterion to take is the presence
of frank pus as detenllined by asp ira tions; for it is
a~illos~

a certa_nty Lhat by the time the

changed rrom ltB initial
distinctly

pur:~lent

serofi~rino~s

q'~:d.it.Jj

exud~t8

has

nature to a

the l)neumonic involvement

has practicaly cleared up, the vital capacity is probably lncreasea, the patients resistance is better, the
abscess walled off and the general condition so improved that there is a distinct drop in temperature,
and pulse and there ia no longer any delirium./~he
empyema commission found that usually a perlod of trom
two to three weeks elapsed from the onset of a strep~ococcic

pnemfionia and the appearance of

fr~~k

pus in

the exu.date, and an a.verage of four aspirations had

been mad.e. It is to be presumea. that while the vital
capacity remains low, an operation with the establishment of an open drainage would be dangerous an so it
is probable that :iPn the light of the experimenral worK:
done on pneumothorax, that a more accurate criterion
of a safe time to operate would be furnished by actual
determination of the patients vital capacity by the use
of a sp1rarne ter.
In selecting the type of operation to pert'orm, certain considerations must be thought of. In the first
place, it should. be emphasized, that since the main
purpose of an aperation during the acute or sub acute
stage of an empyema should be to provide drainage, any
measure ,"vhich does not accomplish adequate drainage
falls short of its object. Methods of treatment, therefore which consist merely of the insertion of a tiny
catheter to allow the installation of an antiseptic
fluid into the pleural cavity at intervals but without
affording an opportunity for the free escape of the
contained exudate are almost certainly bound to f41l
1n the ;;lajori ty of cases. At the present time, /7Dakins
solution is the most ideal antiseptic solution for
this purpose, but it losses its effectiveness when in
contavt with the albuminous contents of an exudate,

and drainage away of the old solution with<Jfrequent
instillations of the fresh solution is very important.
If an early operation is.to be aone therefore, it
would seem desirable to choose a method which would
permit continuous free drainage under negative pressure,
combined preferably with the frequent instillations of
Dakins solution.
There have been many methods devised which permit
continuoJ.s free drainage under negative pressure and
the installation) as ofte.n as wished of any deSlred
qU8-J.'l. ti ty of an an tis eptie solution wi thou t in terf eranc e
with the air tight connections of the of the apparatus.
Such an operatio ... requires only a small opening, in
order to keep the connections alr tlght. The type or
operation, therefore, would seem to be prefferably one
of simple intercostal opening into which the tube can
fit snugly. It should also be remembered. that a delerious patient [[lay lcosen the connection and cause an
open

pneumo~horax

and that there ts a tendency for all

tubes, however snugly fit, to worK loose, ana that if
rubber d.ams or any appliances be used about the site
of entrance in the chest wall to make it air tight,
that secretions will tend to collect beneath the material and excoriate the sKin.

If on the other hand, the method of defered operation
is selected, better ccnsideration can b e given as to
whether simple lntercostal dralnage or the resection of
a rib should be performed. There is no doubtof course
that under ordinary circumstances the. creation of a
large opening, as by .cib resection, wlll afford the
better drainage, but yet the conditions present in a
case of empyema differ from those of an ordinary abscess
of the soft tissues or even of the peritoneal cavity.
As has been mentioned before, the danger of establishing an ope2 pneumothorax as the result of the defered
operation is Sllght because by thiS time circumscribing adhesions have formed which restrict the abscess
from the free pleural cavity; yet the po_sibility of
this danger exists because it is conceivable that the
adhesions already formed may break down • .1,ioreover the
actual drainage of an empyema cavity is facilitated bi
suction on the tube, anu

~ontlnuous

suction is

dif~

ficult to accomplish if the opening is too large because of the difficulty of securing air tight connections for the tube in the wound. There is also another
factor in this connection, namely, that infection of
the exposed ends of the ribs

o~curs

with a resultlng

osteomyelitis of the rib which often persists for

some time after the empyema, properly speaking, has
healed. The possibility of' oste<l>myelitis or the rib
can be minimised if sterile bone wax is rubbed into
the open cut ends of the ribs before the pleura 1S
openea..I'Dr Graham recommends the use of this bone wax
and says that when it is not, used, osteomyelitis is
the rule after rib resection for empyema, ana that it
probably occurs constal1tly. Another point of irnportance to be considered is that frequently small chips
of bone drop into the pleural caVl ty e1 ther at the
time of the operation or later as the result of being
separated off frolLl the rib by",the inflaIl1.'llation. These
sequestra are troublesome, and they are responsible
for some of the chronic sinuses in old empyema which
would otherwise be well. They are a1fficult to detect
and are therefore di~ficult to remove.
it was such considerations as those above which
led the empyema coumission during the war to adopt a
simple intercostal

op~ration,

and tnen if in some

particular CBse better draiiuge seeli1ed advisable a
resection was done. However they say that the simple
inter'costal incision vvas usually found to afford
sufficient drainage.
Despite the ardent debate between those
cate the routine perfonnance of rib

~ho

resect~on

advo-

as a

primary measure ana. those who advocate the pri:mary employme.nt of simple thoracotomy, the question is not a
vital matter if in either case the operation is performed after the acute pneumonic involvement has subsided. But if an operation is performed early in the
disease, it is undoubtedly wiser not to maKe a rib
resection for the many reasons discussed above.
In the successful treatment of any

cas~

of

e~p

yema there are two mi:lln objects to be accomplished.
1.

~he

sterilization of the cavity, and 2.

~he

oblit-

eration of the cavity. If these two objects are not
accomplished, permanent healing cannot be accomplished, and drainage which and drainage which is one or
the big factors in the accomplishment of sterilization
has already been discussed.
IYBefore the war almost the only means known of
sterilizing an empyema cavity was by drainage, sometimes aided by mechanical removal of the thickenea.
exudate by simple irrigation. Many antiseptic solutions had been tried but had been found to be unsati sfac tory or of no marked value. The rel&ti vely large
nwnber of cases which became uhronic and which later
had to be subjected to mutilating operations bear
evidence to the unsatisfactory results obtained by
these eairlier methods • .i:viany or" these patients became

chronic cases without a doubt due to the fact that
neither of the two essential factors in treatment had
been accomplished. That is, the cavity had neither
become sterilized nor obliterated.
the failure of these ca.vities to become obliterated
is probably due chiefly to an inability on the part ot"
the lung of the a..ffected side to expand sufficiently to
fill up its side of tl1e thorax, and the inability to
expand is due to two factors, 1. the thicle, inelastic
caat of exudate which covers the exposed surface of
the lung 8J.J.d lirn ts 1 ts inflation, and 2. Jri brosis of
the lung due to inflammation.
Evidence of the failure of the lung to properly
expand is founa at autopsies in cases of unhealed
empyema. It 1S revealed by finding that the lung on
the affected side is smaller.than the opposite one,
and that the exposed surface of the lung is coated
wi th a dense layer of exudate which is somet1IDes f1 brinous and SOIDB times orga..'1.ized connect! ve tissue, in
association frequently with a laKe of pus conta1nea
within the thorax.
lt becomes obvious then that early removal of this
exudate is h1ghly deslrably, because, at least in
streptococcus cases, this exudate

be~omes

organizeu

very early and it is clear, that, other things being
favorable, the longer it is allowed to remain on the

lung the longer it will take to obliterate the cavity.
~or

the cavity lS obliterated only when the lung is

in contact everywhere with the parietal,pleura.
<iDln neutral 0.0;0 solution of sodium hypochlorite,
(Dakins solution), we have an agent which, theoreticly at least, should be nearly ideal for accomplishment of the two maln objects of the treatment of a
case of emp,yema. J:I'or not only will it a<.;compl1sh sterlllzationof the cavity but also, by lts solvent action on the exudate, will ef:ect decortication and thereby obliterate the cavity. The clinical experience gained by the Corm{nssion on empyema during the war indicated that in the great majority of cases, if it is properly: used, us-kins solutio.n accomplished this purpose.
As a rUle, the removal of the restricting exudate
from the lung

a gradual process WhlCh is apparently

~s

effected by its solution. in SOille cases, however, this
meobrane

18

rewoved in one large Dass SUddenly or in

several sffialler pieces.

old

Dr.

~varts

W110

ueveloped an empyema

~ight l~ionths

a small
the size

f

~rahaw

cites a case of a Dan 22
fol~owing

ye~rs

a pneumonia.

later when seen by Dr. LTrana,;:! there 'vvas

open~ng

0

A.

still draining pus and on measuring

the c av i ty found that i t had a c ::lpac i ty

of 350 cc. Lhe lJatient also stated that tv,o months

previous

''i~hen

:1ad been
the cavitT
.J

ue~sureQ

it

1I'1a8

the

same size; and according to the patients account, uekins
solution hed been used in various hospitals but never
systel1tlticaly. under local anesthetic a ri@ resection
was done and immediatly after th,3 operation instillations
of 200cc of uakins solution at two hour intervals were
begun with provisions for adequate drainage. un the sixtl
day a large piece of tissue v"as found plugCi:'J.g the dr4inage opening. ThlS was removed and two days later the
empyemic cavity would hold only 35cc of fluid instead
of 350cc. and no growth of bacteria was obtained from
the secretion. Ten days later he was entirely healed
and examination, ph;'sically and by xray revealed no
cay! ty reLlaining. Dr, :.ira ham followed this case and
says that there was no recurrance, and also says that
~lthough

it is unusual, he has observed the same thing

several times.
It is quite obvious that any method of treatment
which accommlishes the two main objects, that of sterllization and obliteration of the cavity, in the shortest time ana in the greatest majority of cases is the
method of choice.
Based on the extensive experiance afforaed by the
large number of cases of empyema in the army during

the "'Jar, the empyema commission felt that careful avoidence of an open pneUI;:lOthorax in the acute stage and
the intellegent andsystematic use of DaKins solution
would not only strlkingly reauce the hlgh mortality
but would also make chronic cases relatively rare"and
either of these would more than justify the substitution of these principles for older existing methods.
J/Steuens has shown that of 56 cases healed healed
under simple dralnage without irrigations there were
14 reourrances, or ::::5;-6; but of 67 cases healed under
the Dakin treatment, with drainage, there were only 8
recurrances or 12%.
However there are certain questions which arise in
the discussion of the use of Dakins solution. An importfu~t

one is the question of the methOd of handling

cases in which there is a fistula communicating with
the lung. Often

~hese

cases callilot be treated with

Dakins solution or by any other method of irrigation
because of the discommfort and possible danger to the
patient induced by allowing the entrance of the tlUia.
into the lung. The only safe way of handling these
cases is to ter:nporarily avoid irrigations but allowing
for free dralnage and keeping up the nutrition and the
body fluids as well as possible. The majority of these
small openings ulose spontaneously and give noserious

trouble. After they have closed, the use of Dakins solu tion can be commenced.
Although surgical closure of such fistulae can be
accomplished, yet it should be remembered that when
present they indicate an intra pulmonary suppurative
process fuld are often

saf~y

valves for the discharge

of pus from an abscess. Premature surgical closure therefore is not only i..lnsuccessful but it may of ten be disas terous.
f.l.--During the treatment of an empyema, another question arise'S, that is, wh!lm mayan empyema be considered as healed. It has already been stated that a case
of empyema cannot be considered as healed until the
cavity has been both sterilized and obliterated. It is
ulear then that we must be sure that sterilization has
occured berore allowing the cavi ty to close, and the
only waybof determining this is by ma.tcing cuI tUres of
the secretion before allowing the wound to close. It
is always dangerous to allow the external opening to
close if there are any streptococci still present in
the wound, and it is unwise to allow it to close unless there has been at least two or three successive
cultures which have shown no growth.
There have been many methods of treatingempyema
a.evised, wi;:.h all kinds of startling claims for there

unbelievable swiftness in the healing of an empye1f1a.
These authors may be li."laware that the more rapidly the
wound becomes closed is not always to be desired and
that this haste ;nay have the-resul t of turning the empyema into a chronic condithon; for in the ordinary case
there is little difficulty in getting the drainage opening to close and it is

surpr~slng

that a pAtient may

rrequently go arounu in a fair degree of comfort for
several months with a lake of pus in hlS chest which
gradually becomes larger; and so just because the external wOili'l.d is closed and the patient

reel~s

(1uite

comfortable is no reason to believe the empyema is
healed <::tnd the patieat will be pennanently well. l"or
this reason all cases of empyema v,hich have stopped
draining and have closed off should be watched carefully for at least six months and subjected to frequent rigorous examination, both by physical means and
by the Xray. If there still remains doubt about the
reaccumulation of pus, an aspirating neeale can be
lnserted and so checked.
As has been previously stated, there have been

innumerable methods advanced and el1ploited for:.,the
treatment of empyema with extravagent claims as to
their success, but these same methods used by other
operators do not always produce the srune startling

results. Weether it is due to unfounded claimes of the
author or to improper techrrique in there use by other
surgeons, we will not discuss neither would it be posslble to discuss all the methods of treatment that have
been advanced.However some of the more commonly known
methods will- be mentioned ana the teuhni(lue of the1r
application

exp~~ined.

ASPIRAT10N.
The simplest metho6 of aspiration is merely by the
use of a large syringe and needle, however this nece ssi tates the removal of the syrlnge :i: r·om the needle
to empty and reconnectlon, and so is a rather messy
preceedure if there is considerable pus in the cavity.
'3Another method which is quite simple and in my
estimation the most practical is as follows. A needle
can be fitted with about twelve inches of rubber tubing attached to a large syringe and with a glass T
tube in the miadle of the rubber tube with a short
two lnch plece of rubber tubing attached. Alter lntroduction of the needle with the outlet clipped, the
syringe aspirates the fluid and then by clipping the
tube close to the neeale and openlng the outlet the
fluid can be expressed and the process repeated without detaching the syringe. The needle should be inserted in an intercostal space, prefferably the

----......-..-----.---.--r--------------.--,.

eighth 1n tihe poster1or aXillary line and the fluid
slowly with drawn.
CLUSbu DKAiNAliE.

This method of drainage has been advocated since
1876 when Hewitt described it as "oontinuous aspira-

tl0n!!. Bulau in 1891 advocated its use and Bryant in
1905 advanced his method; but in spite of these advocates, rib resection beCaIl16 the routine operation
until the war when the different type of empyema revived the principle of the closed drainage and hYozingo
1n 1918 popularized ca.theter drainage for all forms

of acute em9yema. Innumerable devises have been emp-Loyed in the draLlage of empyema, all of them embodying one or more of three main principles, siphonage,
suction and valvular action.
~«KENYUNS M.h;ThUD. The method of introduction of the

tube varie s wi th the diff erent surgeons. some push a
canula and trocar thru the chest wall into the cavity
and pass the tube thru the canula, others make a small
incision and push a hemostate thru the intercostal
tissue s to make an opening for the tube. The t orillermethod is perhaps cleaner and more exact. 'the seventh
or eighth interspace is selected in the posterior
axillary line and the tissue thouroughly anesthetizea.
It. sf.1a11 incision about one half inch long is made thru

the skin anJ. an
for

presse~1ce

aspiratio~l

needle ifltroduced to check

of pus. The trocar canula is then push-

ed into the caVI ty, the trocar is
rubber tube

q~ickly

Wl

thdrawn and the

passed into the cavity

s~

that

about three inches project into the chest. The tube is
then clrunped off and the patient returned to bed, and
then draL:1age is begun. The wound is then tOllched with
mercurochrorne and dressed and the "tube anchored by a
safty pin and adhesive. '.".:l'1en the patient has been returned to bed the drainage tube is attached to a. connection of sterIle rubber tubIng 1n Wh1Ch is placed
a glass T tube at a convenient situation for the purpo se of delivering Dakins solu ti::m. The drainage ends
in a gallon sizea bottle fastened to the frame of the
bed and filled one fourth with a weakLantiseptic solution such as carbolic acid
1.;011

1~40

or boric acid. A full

or the tubing should lie in the bottom of the

bot tle and clips should be placed between

T

tube and

on the tube leading to the nakins solutl.on. Usually
arainage only is practicea. during the first 24 hours,
after which Dakins solution is introduced every two
hours day and night. About aOuc are used each time for
children and 1006c for adults. the drainage tube 1S
clipped 15 min. to obtain full action of the hypochlor1t9 solutlon, after which 1L is reieased and

drainage proceeds.

~he

occuranee of couehing or the

tasting of chlorine is a sign that a !lstula exists
and that
hi~self

irrigatio~~

should. be abaLldoned. The surgeon

should begin the irrigation slowly and note

the effect before turning It over to the nurse.
This llietnod has become qUite popular and is used
and recollJ.liiended by waTlY of our leading surgeons over
the count-ry. However there have beefl many i.l,odlfications
of thl s ue thod but all have t11e SaLlie basic pri:J.c i ple.
J'f;vIOZlNUU .h~ETriUD. A sillall canula 1S used and the tube
should be

5i.11ill

in diameter anQ have a number of fenes-

trae 3rrm in diameter and lcm apart. It is inserted for
a distance of G orB inches within the

che~t.

No drain-

age is attempted but the pus is removed with an asplrator or a syringe. Every 3 to 5 hours by day and
once or twice at night, from 50 to 200 cc of uakins
solution, depending on :he size of the cavity, are
lnjectea. by means of a bulb syringe, removed and reDeat,,"d until the return is clear. After sterilizatIon,
which takes from 4 to 10 dayes (according to Mozingo),
a

2;~

solution of formalin in glycerine, prepared 24

hours previously, shoula. be injected once a.aily in
amounts varying from 5 to 15 cc. depending upon the
reaction, and after irrigation}
obtain~d

I'n

v~nen

the secretion

becomesa clear, sterile serosanguinous fluid,

about 5cc of the forualin glycerine solution should be
injected, the tube removed and the sinus closed with
adhesive plaster. As can be seen this method requires
the constant care of a s!qilled person I::tnd cannot be
left up to the care of a nuree. Also this method does
not provide ror free arainage.
PEHTHES

i,:t:'1'nUD.

In thi s me thod the drainage tu be

is connec ted wi th some kind of a suc tion plliilp Which is
Kept rUUil1ng uonstantly. If an electric "pump cannot
be obtained then a water pump can be used. however the
negative pressure must be regulated so that it will
not exceed 30lIJ.ill of rtg. This can be done by attaching
a Inercury manometer to the apparatus. The difficulties
of this metnoa can be reaaily seen.
~cult

~t

would 'be diff-

to maintain a conatant negative pressure and

keep the aLtach;nenL air ti3ht at tIle ci.rainage opening
in the uhest. AlSO thlS would. require the constant
attention of an attendant to se;:; that

,"'

GilB

8DDaratus
...L ..L

was fw.J.ctionlng properly .
..z.stH.U.dl.NSvl'~S IvlE'rHuD. n.o binson advoca.teS the use of

a silver tube which is screwed. into a hole in the rib
and so Keep an opening which will alow adequate drainage and also be air tight for any type of apparatus
one cares to attach. However this operation reqUires
a rather difficult technique in fltting the silver
tube and then there is also the danger of developing

osteomyelitis of the rlb.
There are lliany other methods of accomplishing closed drainage, some qUite compl ica ted and some qUi te
simple, and it would be difficult to say

~hich

are the

most satisIactory, but it would be natural tu assume
that those which are simple in design would give more
satisfactory results in the large maJorlty of cases
when used by surgeons on a large scale.
rilB

rtES~0TlvN.

The technique of rib resection

~s

qUite simple. The incision is made down to the rib and
the periostewn loosened

f~om

the rlb. About one to one

and a half inches of the rib is rmnoved. The pleura is
then exposed and after anesthetizing with novocaine a
pair of hemostats is pushed thru and gently spread, and
with almost the same illotion a large drain is inserted
or even two or three dralns. The skin is then flapped
bacl< and sutured about the drainage tube . .in this
hianne r a 1 arge \)pernng

1

s macie whi ch wi 11 supply ad-

equate drainage. Also any of the irrigatlng ffiathods
(.;a.1 be uSc:'d after rib resection,
ieul t to keep t,he openlng air
could De

but It is [ilOre diff-

tic~ht

so that suction

~aintained.

Another methoQ as employed by Dr Hoeder is that of
rib resection and and of leaving the

WOW1Q

open; then

after asniration of the nus and the removal of the
~

k

clots of fibrin the cavity is packed wlth

gis~uth

sub

lodlde gauze and the cavity repacked every day. In this
me tho d th,,, disc

soon s tops and the c av i ty.is e3rly

stera.lized. It 18 t:1ell a p.copositioll of alLowing the
cavity to obli ter:=:,te i teelf . .LfLJO much zauze is packed into the cavity it Day not
s.) one [;lllSt be ci'l.reful to pack

~lose
ill

readily enough and

the riGht amount of

gauze each time. ":his i:;ethou also requires the attention of .a. skilled perso __ eacl"! thie it is packed. uheh
this Det.lod is to be implojed it is necessary to be
sure that adhesions huve properl] fOIT.1ed and the pneumonia entireljcleared, or the possibility of an open
pnewnothorax wDtJ.ld be great. Also one must be careful
in the removal of the deposits of fibrin so as not to
break up all of the adhesions and so in this I,Hlnner
pro,JuaB

w

,)pen p:leUl.:othorax.

AJ.~;G

th3 advantages of

the manuel removal of the I1brln denosits over the
action of Dakins solution on the deposits is a

~uest

ion which will arouse a controversy with those who are
strong believers in the use of Dakins solution and its
ttdvantages in producing sterility and obliteration of
the cav! ty.
And in spi te of any controversy which lEay arise
over the various &ethods used in the treatment of

" ' . , \2 . . .

ij

iOUii!J1P
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empyema, the best method can be said to be the one with
which the indiv±dual operator can achieve the best
results.

~hat

is, accomplish sterilization and oblit-

eration of the cavity in the shortest amount of tlme
and with the least amount of resulting chronicity_
SUlvll"lARY de 0UNCLUSIUNS.

Empyema in previous years has been one of the most
serious problems in surgery, as judged not only by the
mortali ty figures alone but also by the large nur;.1ber
of chronic cases which necessitated such disfiguring
operations.
The opportunities for

t~e

st1ildy of Ii large number

of cases under favorable conditions in the military
hospitals during the world war, have resulted in the
modification of treatment WhlCh glves promise of not
only greatly reducing the mortality but also the disability from this condition.
The essential points in these new principles of
treatment are:

~.

Careful avoidance of open pneumo-

thorax in the acut pneumonic stage,

~,

The prevention

of a chronic empyema by the rapid sterilization and
obliteration of the cavity, and 3, 0areful attention
to the general candition of the patient.
The experimental worK done on pneumothorax by the
empyema commission, discussed previously, shows that

previous conceptions of the mechanics of pneumothorax
are wronq. These concentions have been based on the
~

~

false idea that the mediastinum constitutes a more or
less rigid partition between the two pleural cav&ties
In the normal individual, and they have led to the
belief that when an open pneuiL:othorax is established,
the lung on the Sallie side is collapsed and respiration
is saintained by the other lung.
On the contrary it has been shown by experiments
on the human body that the mediastinum offers only a
slight resistance when the pressure in one pleural
cavity changes from a negative to a positive pressure.
In t"e normal J.ndividual there i s at all times
practh:al}y an equili briulil of pressure throl1.ghoat the
whole thorax, so that when an open pneumothorax on one
side is created, both lungs are compressed and respiration is probably maintained by both lungs}
I~

is obViOUS though that factors which tend to

immobilize the E1ediastinum, such as adhesions and thickening from long standing inflammation, change these
relationships and maKes it a more rlgid partition.
Also the maximum opening lnto a pleural cavity
compatible with life depends upon a definite relationship which exists between the amount of air entering
the lungs and the amount whJ.ch enters the pleural

openlng, and the length of time that life will be maintained in the normal individual with a

~aximum

opening

or one which causes a pressure sufficient to embarrse

t~

lungs to the ext.ent of thai.!' abili ty, will then be
determined by the strength of the respiratory Eluscles.
The bearing of these results and deductions upon
the treatment of acute empyema is obvious. Whenever t.he
amount of air taken mnto the lungs is limited by the
presence of an active pneumonia, with plugging of both
air channels and alveolae, whenever there is an excessive demand for air, whenever there is sufficient weakening of the respl rat.ory muscles to il.:.1pair compensation,
or in short, whenever the vital capacity is reduced, the
siz0 of a pleural opening compatible wlth life beuomes
smaller, and if any or all of the above factors are
present in sufficient intensity, even a very small opening into the pleural cavity will produce death from
asphixia. Since all of these ractors are likely to be
present to a high degree during the early stage of an
empyema of the streptococcus type, early operation
with the establishment of an open pneUijlothorax

uarr~es

with lt a high aegree of danger.
The main objects in the treatraent of empyema are,
sterilization ana abllterationof the cavity, and un-

.'-

less both of these objects are accomplisheu, permanent.

heallng does not oucur, and as long as tjese
are satisf actori ly

0

o~jects

btained, the method of treat[nent

is of less consequence as long as the attending risks
of the method are not too great.
Also that Dakins solution when properly used is
able to accomplish both of these objects simultaneously.
As a decorticating agent it has proved so satisrautory
that the necessity for mutllating operations for the
closure of a chronic empyema willalmost never

occur~

especially when the cases have been properJY treated
from the beginnlng.

-

CASE HEPU);{'l'S
CASE i~ Patrick Cosgriff. age ~8 years.
On It·eb. 5,1932 the patient !lad a chill and fever,
and a pain in t1e left chest. he became progressively
worse and was admltted to the University Hospital on
Feb. 9. and a diagnosis of Lobar pneumonia was made
and a complicating pleural effusion.
1I'eb. 11. X-ray confirmed the diagnosiS as Lobar pneumonia of the lower left lobe. Fever continued high .
.lreb. 1'7. Temperature renlained high and patient looked
toxic. in the morning his temperature would go as low
as 101.5 and in the afternoon as high as 104 degrees.
At thi s ti:uie empyema was thought of and an x-ray was
made. The X-ray report confirmed the diagnosiS of
empyema.
Feb.

~O.

Thoracic paracentesis was done and it revealed

a verJ purulent but still thin liqUid, verifying the
diagnosis of empyema.
Feb. 25. 'lias transfered to surgery.; but as yet the
fkuid in the chest waS not very thick. All this time
the teuperature
~ar.

2. At this

reuai~ed

ti~e,

about the same.

about two weekes after the

sevelopement of the empyema, the contents of the
cavity was quite thick and so patient was takento the
opera ting rOOf.1.
Uperating surgeon, Dr. John H. Nilssen •
.~.

0nder local

~nesthetic

a needle was lnserted into

the seventh intercostal space i:.:1 the posterior axillary
line, and a few ce. of a very thick purulent material
was aspirated. An lncision approximately six em long
was made in the above space down to the intercostal
muscles. By the use of a hemostate an opening was made
1~to

the pleural cavity and 900 to 1000 cc. of very

thick purulent material containing a cheesy like exudate, was expelled. The patient.

h~C1

a paroxyzm of

uoughing at thi s time and became very dysponeic. Thre e
penrose drains were inserted and Lhe wound closed by
retention sutures which had been placed before the
thoracic cavity had been opened.
After the operation the temperature dropped from
a high of 103 average to a high of 101.5 on the following day an four days later to 100.5 degrees.
Mar. 6. The re was still considerable discharge but
the patient was reeling Ilne.
Mar. 14. For the past six deys the temperature has
been normal. unly one drain waS remaining and the'
patient. was feeling very

wel~.

Mar.

~O.

Last drain removea· very little discharge.

~v:ar.

23. Patient discharged. 'Nound still open but

practicaly no G1SCnarge.
"j'

\

VIas

tola to report at weekly

lntervals far check up.
As seen in this case simple intercostal drainage
WaS

used with very satisfactory result.s. Three

~eeKS

after operation the discharge had stopped and the patient
able to go home. The three drains gave a very adequate
drainage and as drainage is the cig factor 1n sterilization of the cavi ty, the cav i ty oecame rapidly steril e.
Also it is to be noted that

opera~10n

was defered for

about two weeks at which time the fluid became qmite
thick, and with

Case

~.

c~equent

formations of adheslons.

Mr"s. Mllarea Clayton. age

~8

years.

On l,;;:eb. 4. the patient had a chill and a !'ever of
104 degrees. Her temp. remalned high and she developed

a pain in her left chest. t;mpyema was suspected and
she was admitted to the university Hospital on j:I'eb. 1'0
193:d.

1"e b. 12. Her temperature hac. remained high ranging
from 101 to 103.6 degrees. X-ray confirmed empyema.
li'eb. 22. '1'he chest ... as aspiraLed. and a thicl{ green
pus was obtained.
j:I'eb. 26. 500 cc. of thick green pus was aspirated and

bOO uc. of air injected.
Feb. 27. It was decided to oDerate
an so uatient was
.
~

taken to the operating room.
Ope ra ting surgeon, D.L". Clyde lio eder.

Under local

anesthetic, about four inches of the eighth thoracic
rib on the left side was r'emoved and the empyema opened. about

~OO

cc. of thiclc pus and a large amount of

fibrinous exudate was removed. There waS also a small

hole in the diaphram which was sutured. fhe cavity was
then packed with Bismuth

~ub-

Iodide gauze and the

wound was left open and dressed.
J:I'eb. 28. The cavi ty was repacked wi th the l:Hsrr.uth ::;ub10diQe gauze but only one half of the original aillount
could be replaced. The patient also complained of abdominal pain.
l,lar. 4. The temperature had re turned to no rmal and the
patient was feeling fine. The cavity having been repacked each day. At this time the cavity was much
sJtlall er.
l'>.:ar. 12. The temperature has re£llained normal and the
patlent was reelinB flne.

~he

cavity nas not drained

since the operation, and is still
:.~r

~~.

~naller.

The patient was dlsmissed. the cavity has

nearly closed of and. there is no dirainage. Ihe patient
~s

to be taken care of by the Dr. in her town.
In this case a defered operation was done with

prell;ninary aspl ra ti ons and then., ri.b resecti on. was
done. Ihis case was also a good example of the thick
fibrinous deposits which result from a streptococcus
type which this was. Also after the operatlon there
was no discharge, and in 22 days following the operation
the patient was able to go home.
"Aa-,o
\".
v, y.c.. 3 • .,.
·"a 1+\Jer Clonon

agi]

4 21

years. 1n lJecernber 20,

1931. the patient developed lobar pneUlilinia of the
lower left lobe.
D~c.

88 A thin yellowish fluid was aspirated from

the left pleural cavity.
Jan. 1. 1932. 250

UC

of a muddy colored fluid was asp-

irated from between the ribs in the sixth interspace.
Jan. 2.

75 cc of the same kind of fluid was aspirated.

Jan 6. 'thora.cotomy was performed and an opening wa s
made in the sixth interspace by incision and then
jabi)ing t.hru Wl th a pair of hemostates. Considerable
blood ana pus came out under cmnsiderable pressure.
The patients conditmon was ba d and so a catheter was
iLlserted ana. the woc-nd a.ressea. and the pa.tient returned to bed.
Jan. 9. The drainage was not preceed.ing properly <:ina.
so a.no ther opening

INa.s

.;lade

and the cavitj was

lrrlga~ed

L~

the iourth interspace

with air tight drainage

ana :Jakins solution.
However the cond.ition was only t.emporari)y ihlproved and on

~·eb.

14. the teInperature went up 'lgain

from a former average of 100.5 to 102 on
the

fol~owing

~eb.

15 and

day to 103.5 degrees. He contlnuea to

run a seplic t.emperature and although the drainage
continued it evidently was not adeyuate.
~,lar.

t;:).

"las taken to the opereting room.

uperating surgeon

lJI:.

John

~~.

Nilssen.

An intercostal OpeYllngviios then maGe in the tenth interspace and and three penrose drains wBBe inserted after
the escape of consiaerable pus. The wound was then

d~ess-

ed and the patient returned to bed.

IJl to 102

~e~rees

out the patient has a positive throat

cuI ture

::tl.1Q

~he

ooeninJ in the chest is draining fine.

ne~

8, discharging ear vd1ich "lay be the cause as

patient was allowed up but had an

a~tach

~he

of vomiting

and his temperature went up tb 104. and it was nece-

Mar. 31. urainage has stopped and the chest has closed
off and A-ray shows the eltipyema to have healed but the
patient has still a septic

te~perature.

Aspinal punc-

ture was done ana
cell count was 3,000 cells, and a diagnosis of a
brain abscess was made.
The interesting point in this case is that the
first surgeon who operate"

contended that the

S1.

te of

the opening haa nothlng to do with the drainage and
so made hi s openings qUi te high. f.the resul ts were
obvious. 'l'he WOUfld kept draining and did not clear up.
However when the opening was made lower down by an

operator who says that arainage ShOU1Q be

~t

the low-

est point of the cavity, the empyema drained properly
and in

~2

days the C2.Vl t,Y

'.i';as

0

bi i tera ted c..illd ':.he

empyema healed.

(Jase 4. 'vesley liTeger
Ihe patient

ha~

age 7 years.

a broncho-pneuwonla which ended by

lysis, the temperature however rem8ining between 100 and
102 degrees.
~ar.

27. Physical

finQi~gs

suggested fluid in 'he chest

ana ctn X-ray was <)raered.
lO~ar.

30. X-ray showed a resolving pneu,.lonia, a partial

collapse of tDe left lung wlth a small amount of fluid
ln the left pleural space.
April

~.

The chest was aspirated and 160 cc of rairly

thlc~

greenish pus was removed. Asmear proved it to

be Pneumococcus.
April 4. Dr. Keeder performed the S'lIile type of operation
as he did in the case previously cited, The cavity
being packed with Bismuth 0ub-lodide gauze.
April 8. Temperature had returned to normal and the
patient was feeling fine.

Ther~

waS no discharge.

GASEf;5.

Howard Anderson. age 19 ye:.rs.

In 1929 the patient had an attach of pneumonia and
rollowing an empyema. The patient was aspirated on
two different occasions and then a drain was inserted
in the fifth interspace. in a few days this stopped
d.raining and the wouna closed over. He relt well for a
couple of months and then he started running a fever
a(!,~

:1 ..

in.

VJas taken to a ho spi tal and a tube was

a~ain

inserted. this wound never closed off and the

wound

~on t

inued to drain un til June 1930. At thi s time

Dr John X. Nillsen took hiL to the

I~Danuel

And did a Schedes Thoracoplas ty

\;'411ich "c.he ri bs were

1.;1

Hospital

resect.ea fro:rl the second to the ninth. It was fo1L.'lu
that the uarietal pleura

~as

one half an inch

thic~

and. it was ne ssecary to reL.l')ve it. The pa ti en t then
rapidly L.lpr;)ved and is now doing CO;lrrnon labor every
uay and is feeling fine.
1 ci te thi s cese because it, is

2

goa,;.{ exataple of

VI/hat. will happen Lo a case of acute ewpyema if it is
not properly handled. In this case the arainage tube

.

was nlaced in the fifth intersn3ce.
this did not allow
.
adeCJuate drc:iIla,ge and oonseyuently the cavity did not
.,

.

obliterate itself. rha pleura then finaly beC8Q8 so
:hlclc that i tW3-S impossible for the lung to expand

and so

obli~erate

itself and a chronic empyewa resulted.

v;i th the

.L18C

Q9~ratiOD.

es s i

l t is highly probabl, that hed

~rain3ge

:)e8D properly ins ti tu ted in the beJ;inuinj the 98 tient
\'Joul,j not ha,ve becoma chroI),ic and. the l:mtilating

oper:~t-

e 48 2,lears
~his

.L.l ~i.lg.

~ase

is quite siwilar to the previous

1931 the patient

the opening
1he wounG.

~as

develo~)ed

o~e

.

aLl e;.lpJEJ1:la filillow-

also oaae in about the fifth interspace.

alQs8'dcand~thei,~patient

felt all right 1.l..'1til

in uct. when the wauna opened up again and Degan to
drain. He Vias again taken to the liospi tal and the chest
opened ano tubes inserted.

~he

wound closed up again

on the wound would close up for a couple of months and
then open. this continued and on Jan 30, 1932 Dr.
Nillsen took him to the St. Joseph Hospital and found
1t necessary to do a Schede operation, removing the
ribs from the sdcond to the ninth. The

parieta~

pleura

was found to be about one fourth of an inch thick and
so was nacessary to remove it. l'he patient got allong
fine and is now up and about and is completely healed,

This case also goes to show

~hat

hau drainage been

adequate in the first place the chronic empyema

~ould

not have formed making the r::mtilating operatio.1 necessary.
These two cases just go to prove that drainage
must be thourough and that drainage ffiUSt be in a
low

p~int

to be adequate. Also that when drainage

1S

not adequate a chronic empyema is likely to form and
the acute case has not been proPE?rly handle§{, that is,
the essential pointe in treating an acute empyema
have not been carried out. i. e. the cavity sterilized
and obliterated. and as proper drainage is the main
factor in sterlllzatlon, and obliteration of the cavity
is dependent upon sterilization, then as long there is
not adequate drainage, the empyema \,;annot heal.
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